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Jpn. Pat. Appln. KOKAI Publication No. 61-587 

1. Title of the invention 

Conversion treatment liquid 

2. Claims 

1 . A conversion treatment liquid characterized by containing trivalent chromium 
ions, a silicaterfafluondefand an acid. 



2. A conversion treatment liquid according to claim 1, wherein the concentration of 
the trivalent chromium ions is 0.1 to 10 g/1, the concentration of the silicate as 
silicic acid ion equivalent is 0.1 to 2.0 g/1, the concentration of the fluoride as 
fluorine ion equivalent is 0.1 to 10 g/1, and the concentration of the acid is 0.5 to 
20 g/1. 

3. A conversion treatment liquid according to claim 1 or 2, wherein said liquid 
contains an acid mordant dye or a mordant dye at a concentration of 0.05 to 2 g/1. 



3. Detailed description of the invention 

The present invention relates to a conversion treatment liquid for treating a 
galvanized metallic surface or the like in order to form a chemical conversion coating 
having not only high corrosion resistance but also good optical appearance on this metal 
surface. 

Hitherto, a chromation treatment was carried out after galvanization in order to 
enhance corrosion resistance of this galvanization coating, but the conventional 
chromation treatment liquid in general includes hexavalent chromium compounds such 
as chromic anhydride or potassium dichromate as the main ingredient. However, 
although this chromate treatment liquid using hexavalent chromium compounds has the 
superior advantages of imparting a chromate coating having good optical appearance 
and gloss and moreover high corrosion resistance, hexavalent chromium compounds 
have various problems in terms of the prevention of environmental pollution, for which 
reason it is desirable to use trivalent chromium compounds instead of hexavalent 
chromium compounds, and accordingly various chromate treatment liquids using 
trivalent chromium compounds have been proposed. 

Nevertheless with previous chromate treatment liquids using trivalent chromium 
compounds, despite good optical appearance it was difficult to form a chromate coating 
having high corrosion resistance. For example the chromate treatment liquid disclosed 
in patent specification Sho 54-142141 contains trivalent chromium ions, fluoride ions, 
an acid other than nitric acid, but the corrosion resistance of this chromate coating due 
to this treatment liquid is not sufficient. Moreover the chromate treatment liquid 
disclosed in US Patent No. 4222779 contains trivalent chromium ions, sulfuric acid, 
hydrogen peroxide, silicic anhydride, but the coloration of the chromate coating due to 
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this treatment liquid is poor, and corrosion resistance also is not good. Moreover the 
chromate treatment liquid disclosed in US Patent No. 4169741 contains trivalent 
chromium ions, phosphate, silicic anhydride, and also the chromate treatment liquid 
disclosed in US patent No. 4384902 contains trivalent chromium, oxidizing agent, 
silicic anhydride, however the chromate coatings due to these treatment liquids also 
again have insufficient corrosion resistance and coloring. 

The present inventors in consideration of this situation set out to research a 
conversion treatment liquid that imparts excellent corrosion resistance to galvanized or 
the like metallic surfaces, and at the same time makes it possible to form a chemical 
conversion coating having good coloring with gloss; as a result, they hit upon the 
present invention by finding that a conversion treatment liquid including trivalent 
chromium ions, silicate, fluoride and acid clearly attains the above objective, and when 
a metallic surface was treated by means of this treatment liquid it is possible to form a 
chemical conversion layer having high corrosion resistance as well as good optical 
appearance with gloss. 

In the following, the present invention shall be explained in more detail. 

With the conversion treatment liquid of the present invention, which contains - 
trivalent chromium ions, silicate, fluoride and acid, by combining a trivalent chromium 
compound with the three of silicate, fluoride and acid, it is for the first time possible to 
form a chemical conversion coating having high corrosion resistance and good optical 
appearance as well. In this regard, if only one from among silicate, fluoride and acid is 
missing, it is not possible any more to obtain either high corrosion resistance or good 
optical appearance and to achieve the objective of the present invention. In particular 
when silicate is not contained, on top of insufficient corrosion resistance it is also 
insufficient under the aspect of gloss and coloration. Moreover if fluoride is missing, or 
if acid is missing, it is in either case insufficient under the aspect of gloss and 
coloration. 

Here, as the source providing trivalent chromium ions contained in the conversion 
treatment liquid of the present invention it is possible to use one that is water soluble, 
for example Cr 2 (S0 4 )3, KCr(S0 4 ) 2 , CrCl 3 , CrF 3 , Cr(N0 3 ) 3 etc. Of these, one or two 
or more are used. The concentration of trivalent chromium ions in the conversion 
treatment liquid is not necessarily limited, however commonly 0.1-10 g/1, in particular 
0.5 - 2 g/1 is preferred. 

Moreover as the silicate it is possible to provide one or two or more of soda 
metasilicate, soda orthosilicate etc., with the concentration of the silicate contained in 
the conversion treatment liquid as the silicic acid equivalent preferably being 0. 1 - 
20 g/1, in particular 0.5 - 3 g/1. 

Moreover as the fluoride it is possible to name hydrofluoric acid, hydrofluoroboric 
acid, soda silicofluoride, soda boron fluoride, acidic ammonium fluoride, soda fluoride 
etc., of which it is possible to use one or two or more. The concentration of fluoride as 
fluorine ions preferably is 0.1 - 100 g/1, in particular 0.5 - 5 g/1. 




Moreover as the acid it is possible to use any organic acid or inorganic acid, 
however preferably inorganic acids such as nitric acid, phosphorous acid, hydrochloric 
acid are used. Of these acids it is possible to use one, two or more. The acid 
concentration preferably is 0.5 - 20 g/1, in particular 2 - 10 g/1. 

Preferably the pH of the conversion treatment [liquid] of the present invention is 
0.1 -2.5, in particular 0.5 - 1.5. 

It is no problem to furthermore add to the conversion treatment liquid of the 
present invention other prior-art known ingredients according to neeed, and in order to 
give the conversion coating various colorings, it is possible to add dyes, in particular 
acid mordant dyes or mordant dyes. As such a mordant dye, for example chrome blue 
black RC, chrome brown RH, chrome green F, anthracene blue - S WGG, chrome black 
AC etc. may be named. In such case, the preferred concentration of the dye is 0.05 g/1, 
in particular 0.1 - 0.5 g/1. 

It is possible to use the conversion treatment liquid of the present invention for the 
conversion coating of zinc plated, zinc alloy plated, cadmium plated articles or articles 
of zinc or zinc alloy, and also articles of aluminum etc., wherein it is possible as the 
method of use to employ the usual conversion treatment method. For example when 
carrying out treatment on a zinc galvanization coating, it is possible, following 
galvanization, to immerse the zinc galvanization coating in nitric acid, afterwards 
immerse it in the conversion treatment liquid of the present invention, and moreover 
after leaving it exposed to air according to need, to perform washing with water and 
drying. Moreover after conversion treatment it is possible to perform a suitable post- 
treatment such as immersion in alkali solution, immersion in rustproofing agent or the 
like. 

For the conversion treatment liquid of the present invention, there is no particular 
limitation of conditions, however it is preferred to have an immersion time of 2 -20 
seconds, in particular 5-15 seconds, liquid temperature of 10 - 30°C, in particular 15 - 
25°C, exposure to air time of 2 - 20 seconds, in particular 5-15 seconds. 

In the following examples are given in which the invention is explained 
specifically, however the present invention is not limited to these examples. 



Example 1 




CrCl 3 


8g/l 


Na 4 Si0 4 


10 g/1 


Na 2 SiF 6 


5 g/1 


HNO3 


5 g/1 


H 2 S0 4 


5 g/1 


Example 2 




Cr 2 (S0 4 ) 3 


20 g/1 



-3- 



Document 6 u ^ 



Na 2 Si0 3 8 g/1 

Na 2 SiF 6 2 g/1 

HN0 3 10 g/1 

Example 3 

CrCl 3 8 g/1 

Na 2 Si0 3 10 g/1 

NH4HF2 5 g/1 

HNO3 5 g/1 

H2 S 0 4 5 g/1 
Chrome Fast Blue BX 

(produced by Mitsui) 0.5 g/1 



When using the conversion treatment liquid of Examples 1-3, conversion 
treatment was carried out by the following method. 

At first, zinc galvanization coating to a thickness of 8 jam is performed by using a 
zinc galvanization liquid having the following composition. 

Zinc galvanization liquid composition and galvanization conditions 

Composition 

ZnCl 2 40 g/1 

NH4CI 200 g/1 

Asahi Zincall[?] NR-1 

(by Uemura Kogyo) 30 ml/1 

Asahi Zincall[?] NR-2 

(by Uemura Kogyo) 1 ml/1 

pH 5.8 

Galvanizing conditions 

Solution temperature 25°C 

Cathode current density 2 A/dm^ 

Galvanizing time 20 min 

Stirring air 

After immersing the obtained galvanized plate in diluted nitric acid (cone. HNO3 
10 ml/1) at room temperature for 10 seconds, it is then immediately washed with water. 
After this, having immersed it in the conversion treatment liquid at a liquid temperature 
of 25°C for 10 seconds, it is taken out from the conversion treatment liquid and left 
exposed to air for 10 seconds. After this it is washed with water, and then immersed in 
warm water having a solution temperature of 50 - 60°C for 5 seconds, then dried at 50 - 
60°C. 
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For the purpose of comparison, by using the following conversion treatment liquid 
and the unichromate liquid and color chromate liquid having the following composition, 
conversion treatment was carried out in the same way as above. 



i^omparaiive jC/Xaiiipic 1 






1 0 qI\ 


Na 2 SiF ? 




HNO3 " 


8g/l 


Comparative Example 2 




Cr2(S04>3 


1 0 a/1 
1U g/1 


Na 2 Si0 3 


10g/l 


HNO3 


8g/i 


Comparative Example 3 




Cr 2 (S0 4 )3 


ID g/1 


iNa 2 biU3 


J g/I 


NA 2 SiF 6 


5 g/1 


Unichromate liquid 




Cr0 3 


1 g/1 


H 2 S0 4 


0.8 g/1 


HNO3 


10 g/1 


Colored chromate liquid 




Cr0 3 


5g/l 


Na 2 S0 4 


2g^ 


HNO3 


10 g/1 



With regard to the samples formed by the chemical conversion coating with the 
above method, the appearance was observed optically. The results are given in Table 1 . 
Moreover salt spray test in accordance with JIS-2371 was performed to examine 
corrosion resistance. The results are shown in Table 2. 



Table 1 



Sample 


Appearance 




Example 1 


gloss slightly bluish 


Examples 


Example 2 




Example 3 


strongly bluish gloss 


Comparative Example 1 


glossy appearance 




Comparative Example 2 


appearance not glossy 


Comparative 
Examples 


Comparative Example 3 




Unichromate 


gloss bluish 


Colored chromate 


gloss yellow 
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i 



Si! 



Table 2 



Time period 

Material 


24 


48 


72 


96 


120 




Example 1 


*10 


10 


10 


9 


8 


Examples 


Example 2 


10 


10 


10 


9 


8 


Example 3 


10 


10 


10 


9 


8 


Comparative Example 1 


8 


5 


2 






Comparative 
Examples 


Comparative Example 2 


10 


9 


8 


5 


2 


Comparative Example 3 


10 


9 


7 


3 




Unichromate 


10 


10 


9 


7 


2 


Colored chromate 


10 


10 


10 


9 


5 



* Numeral indicates rating number 

From the above results it can be seen that the galvanized plate treated with the 
conversion treatment liquid of the present invention has good optical appearance and 
high corrosion resistance. 
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